Studies of hormone action in the hippocampal formation: possible relevance to depression and diabetes.
The goal is to review the plasticity and vulnerability of the hippocampus, a brain structure involved in episodic, declarative, contextual and spatial learning and memory, as well as its being a component in the control of autonomic and vegetative functions such as ACTH secretion. It discusses its possible role in the regulation of glucose homeostasis, and the need of hippocampal neurons for glucose because of their high metabolic activity. The hippocampus is also vulnerable to damage by stroke and head trauma and susceptible to damage during aging and repeated stress, and is sensitive to the effects of diabetes. A summary of recent work in the author's laboratory and related work in the field using citations of literature based, in part, on Medline searches. In addition to its vulnerability, the hippocampus is also a plastic and adaptable brain region that is capable of considerable structural reorganization, including remodeling of dendrites and neurogenesis of dentate gyrus granule neurons in response to repeated stress. Animal models of Type 1 diabetes show accelerated remodeling of dendrites, and Type 2 diabetes remains to be studied in this regard. This is relevant to major depressive illness, in which a progressive atrophy of the hippocampal formation is reported and is accompanied by impairment of cognitive function in those subjects with hippocampal shrinkage. Therefore, hippocampal atrophy in depression, as well as in diabetes, may reflect either damage or plasticity involving structural reorganization that is potentially treatable.